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electrode and the at least one lateral face , and wherein an 
outer electrode is respectively arranged on two mutually 
opposite lateral faces of the main body . According to a 
further aspect , the present invention relates to a method for 
producing a surge protection component . 
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SURGE PROTECTION COMPONENT AND As is described here , a single inner electrode is sufficient 
METHOD FOR PRODUCING A SURGE for the surge protection component . In an alternative 

PROTECTION COMPONENT embodiment , the surge protection component can have sev 
eral inner electrodes arranged over each other in a stacking 

CROSS - REFERENCE TO RELATED 5 direction . According to this alternative embodiment , the 
APPLICATIONS surge protection component can have an improved current 

carrying capacity . Moreover , in the surge protection com 
This application is a U.S. National Stage of International ponent according to the alternative embodiment , a break 

Application No. PCT / EP2016 / 071110 , filed Sep. 7 , 2016 , down can occur several times before the surge protection 
which claims the benefit of Germany Patent Application No. 10 component becomes defective and has to be replaced . 
102015116278.4 , filed on Sep. 25 , 2015 , both of which are A spark gap can be formed between the at least one inner 
incorporated herein by reference in their entireties . electrode and the outer electrode arranged on the at least one 

The present invention relates to a surge protection com- lateral face . The spark gap can be triggered such that a short 
ponent and to a method for producing a surge protection circuit of the two outer electrodes occurs when a voltage 
component . Surge protection components can be used as 15 lying between the two outer electrodes exceeds the break 
short - circuiting switches in the event of an overvoltage and down voltage . 
thus serve to protect a circuit arrangement connected to them The surge protection component can thus be constructed 
from being damaged by an overvoltage . in such a way that the gas arranged in the cavity connects the 

The object of the present invention is to make available an two outer electrodes conductively to each other by means of 
improved surge protection component and a method for 20 a spark gap and by means of the at least one inner electrode 
producing the latter . when a voltage between the outer electrodes is greater than 

This object is achieved by a surge protection component a breakdown voltage . 
according to claim 1. The object is moreover achieved by a The at least one inner electrode can be set back from the 
method according to the second independent claim . respective lateral face on two mutually opposite lateral faces 
A surge protection component is proposed having a main 25 of the main body , wherein a gas - filled cavity is arranged 

body which has at least one inner electrode arranged between each of the at least one inner electrode and the 
between two ceramic layers , wherein the at least one inner respective lateral face . Such a surge protection component 
electrode is set back from at least one lateral face of the main can be produced in a simple etching method in which the 
body , wherein a gas - filled cavity is provided between the at inner electrode is exposed to an etching solution on both 
least one inner electrode and the at least one lateral face , and 30 lateral faces of the main body . To produce a surge protection 
wherein an outer electrode is respectively arranged on two component with an inner electrode that is set back from only 
mutually opposite lateral faces of the main body . The surge one lateral face , the other lateral face has to be covered with 
protection component can have more than one inner elec- a protective lacquer during the etching step . This method 
trode , in which case each inner electrode is arranged thus requires the additional steps of applying and removing 
between two ceramic layers . Each of the inner electrodes is 35 the protective lacquer . Alternatively , a surge protection com 
set back from at least one lateral face of the main body , ponent with at least one inner electrode set back precisely 
wherein a gas - filled cavity is provided between each of the from one lateral face can be produced by dipping the surge 
respective inner electrode and the lateral face . protection component into an etching solution . The compo 

The gas - filled cavity can be used in particular as a spark nent can be dipped in such a way that the second lateral face 
gap . Accordingly , the gas - filled cavity has an insulating 40 does not come into contact with the etching solution . 
action if a voltage between the inner electrode and the outer Moreover , a surge protection component in which the 
electrodes does not exceed a predetermined breakdown inner electrode is set back from both sides of the main body 
voltage . If the breakdown voltage is exceeded , the gas is characterized in that the breakdown voltage has no 
arranged in the gas - filled cavity is ionized and the outer directional dependence , since the component has a sym 
electrodes are connected conductively to each other via the 45 metrical construction . 
inner electrode and the spark gap now formed in the cavity . The inner electrode can have copper or consist of copper . 
A short circuit can thus occur . Since this short circuit is The inner electrode can have tungsten or consist of tungsten . 
triggered in the surge protection component , a circuit The outer electrodes can have copper or silver or consist of 
arrangement connected to the surge protection component one of these materials . 
can be protected from damage . The ceramic layers can have aluminum oxide , or alumi 

The gas can be nitrogen or a noble gas , for example . num oxide with added glass frit , or zirconium oxide . 
Alternatively , the gas can be air or a gas mixture , for Ceramic layers which have aluminum oxide , or aluminum 
example . The gas mixture can have one or more of the oxide with added glass frit , or zirconium oxide , are particu 
substances argon , neon and hydrogen . larly suitable for the surge protection component since they 
The surge protection component described above is char- 55 tolerate the sintering process , are gas - tight and are moreover 

acterized by a structure that takes up little space . Since the compatible with process of etching of the inner electrodes . 
inner electrodes are set back from the lateral face , the spark Moreover , a surge protection component with a low capaci 
gap can be integrated in the main body of the surge protec- tance is advantageous . For this reason , ceramic layers that 
tion component . The set - back of the inner electrodes can be have aluminum oxide , or aluminum oxide with added glass 
realized by a selective etching process in which the inner 60 frit , or zirconium oxide , are suitable , since these materials 
electrodes are set back in a deliberate manner from the have a low dielectric constant . 
lateral face by means of material of the inner electrodes The main body can have a base surface whose side lengths 
being removed . This method makes it possible to produce each lie in a range of 0.1 mm to 3.0 mm . Base surface 
very small cavities with a high degree of precision . For designates the surface whose surface normal is parallel to 
example , cavities with a length of between 5 and 20 um , 65 the stacking direction of the main body . 
preferably with a length of 10 um , can be produced . The For example , the side lengths of the base surface can be 
desired breakdown voltages can be set in this way . 0.7 mm and 1.5 mm . It can be a 0603 component , a 0402 
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component , a 0201 component or a 01005 component . FIG . 4 shows the surge protection component at a later 
These codes relate to a definition of the dimensions of the time during the production method , 
component according to the EIA standard in force at the date FIG . 5 shows the surge protection component at a still 
of filing . For example , the code 01005 indicates that the later time of the method , 
component has a length of 0.4 mm and a width of 0.2 mm . FIG . 6 shows the surge protection component in an 

The surge protection component can be a surface mounted alternative method setup . 
device ( SMD ) . Accordingly , the surge protection component FIG . 1 shows a surge protection component 1 according 
can be provided to be soldered on a printed circuit board . For to a first illustrative embodiment . The surge protection 
this purpose , the surge protection component can have component 1 has a main body 2. The main body 2 has two 
solderable attachment surfaces which can be formed , for ceramic layers 3. Moreover , the main body 2 has an inner 
example , by the outer electrodes . electrode 4 , which is arranged in a stacking direction S 

Moreover , the outer electrodes can have an electroplated between the two ceramic layers 3 . 
layer . This electroplated layer can be applied in an electro- The main body 2 has a first lateral face 5 and a second 
plating process after firing - in of an outer metallization . lateral face 6 , wherein the second lateral face 6 lies opposite 
A further aspect of the present invention relates to a the first lateral face 5. A first outer electrode 7 is arranged on 

method for producing a surge protection component . The the first lateral face 5 of the main body 2. The first outer 
latter can be the surge protection component described electrode 7 covers the first lateral face 5 completely and 
above . Accordingly , each structural or functional feature that moreover covers a top 8 and a bottom 9 of the main body 2 
has been disclosed in connection with the surge protection 20 in each case partially . A second outer electrode 10 is 
component can also pertain to the method . Conversely , each arranged on the second lateral face 6 of the main body 2. The 
feature disclosed in connection with the method can pertain second outer electrode 10 covers the second lateral face 6 of 
to the surge protection component . the main body 2 completely and likewise partially covers the 

The method has the steps of : top 8 and the bottom 9 of the main body 2 . 
manufacturing a main body having at least one inner 25 The first and the second lateral face 5 , 6 are each oriented 

electrode arranged between two ceramic layers , in such a way that their surface normals are perpendicular to 
wherein the at least one inner electrode reaches to the the stacking direction S. The top 8 and the bottom 9 are 
lateral faces of the main body , and oriented in such a way that their surface normals are parallel 

etching the at least one inner electrode on at least one to the stacking direction S. The top 8 and the bottom 9 are 
lateral face of the main body , such that a cavity is 30 parallel to the inner electrode 4 . 
formed between the at least one lateral face of the main The inner electrode 4 is set back from the first lateral face 
body and the inner electrode , 5 of the main body 2. Accordingly , a cavity 11 is formed 

applying two outer electrodes to two mutually opposite between the first outer electrode 7 and the inner electrode 4 . 
lateral faces of the main body . This cavity 11 is filled with a gas . 

The steps can preferably be carried out in the sequence 35 Moreover , the inner electrode 4 is also set back from the 
indicated here . By application of the two outer electrodes , second lateral face 6 , such that a cavity 11 is likewise formed 
the cavity can be encapsulated . between the second outer electrode 10 and the inner elec 
By the etching of the at least one inner electrode , the trode 4. This cavity 11 is also filled with a gas . 

cavity can be produced in a simple way . In addition , the The surge protection component 1 can be used in particu 
etching allows the cavity to be produced with a high degree 40 lar as an arrester . It thus serves as a short - circuiting switch 
of precision at the desired depth . in the event of an overvoltage . The surge protection com 

The method can further have the step of filling the cavity ponent 1 permits surge protection for a further circuit 
with a gas . The gas can be a process gas which is enclosed arrangement connected to it . 
in the firing - in of the outer electrodes . When using an outer A short circuit in the surge protection component can be 
electrode made of silver , the firing - in has to take place under 45 realized by a spark gap which is configured in the gas - filled 
a reducing atmosphere , for example a nitrogen atmosphere . cavities 11. The first outer electrode 7 and the second outer 
The firing takes place under a reducing atmosphere , for electrode 10 can each be connected to the associated switch 
example a nitrogen atmosphere , since the inner electrodes arrangement . Accordingly , an electrical potential can lie at 
can have copper or tungsten and these materials require a the first outer electrode 7 and at the second outer electrode 
reduced atmosphere . The at least one inner electrode can be 50 10. The inner electrode 4 can be used as what is called a 
etched on two mutually opposite lateral faces of the main floating electrode , such that no electrical potential lies on it . 
body . Alternatively , the inner electrode can also be etched The gas arranged in the gas - filled cavity 11 initially has an 
only on one lateral face of the main body . insulating action . However , if the potential difference 

The method can further have the step of sintering the main between one of the outer electrodes 7 , 10 and the inner 
body , wherein this step is carried out before the etching of 55 electrode 4 exceeds a breakdown voltage , the gas is ionized 
the inner electrodes . and forms a spark gap via which the respective outer 

The step of etching the inner electrodes can be carried out electrode 7 , 10 is connected conductively to the inner 
using an etching solution , which can be a solution based on electrode 4. If the potential difference between the respective 
sodium persulfate , sulfuric acid or iron ( III ) chloride . other outer electrode 7 , 10 and the inner electrode 4 is also 
The present invention is described below with reference 60 greater than the breakdown voltage , the gas in the respective 

to the figures . other cavity 11 is also ionized and a further spark gap is 
FIG . 1 shows a surge protection component according to formed . The two outer electrodes 7 , 10 can now be con 

a first illustrative embodiment , nected to each other conductively via the spark gaps and the 
FIG . 2 shows a surge protection component according to inner electrode 4. This can result in a short circuit . 

a second illustrative embodiment , The breakdown voltage is defined by the distance between 
FIG . 3 shows a surge protection component during a the inner electrode 4 and the two outer electrode 7 , 10 , the 

production method , used filling gas and the filling pressure . The breakdown 
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voltage can be calculated using Paschen's law . The surge The stack is then sintered and optionally scoured . FIG . 4 
protection component 1 can be designed for a breakdown shows a surge protection component 1 after these two steps . 
voltage of 100 V or more . In a further method step , the inner electrodes 4 are etched 

The inner electrode 4 can have copper or consist of on at least one lateral face 5 , 6 of the main body 2 , such that 
copper . Alternatively , the inner electrode 4 can have tung- a cavity 11 forms between the at least one lateral face 5 , 6 
sten or consist of tungsten . In the surge protection compo of the main body 2 and the inner electrode 4. FIG . 5 shows 
nent 1 shown in FIG . 1 , the outer electrodes 7 , 10 are not a component 1 after this step has been carried out , wherein 
connected directly to the inner electrode 4. Therefore , the inner electrode 4 has been etched here on the first lateral 
another material can be used for the outer electrodes 7 , 10 face 5 and on the second lateral face 6. The etching step is 
than for the inner electrode 4. The outer electrodes 7 , 10 can 10 carried out in such a way that material is removed from the 
have silver for example . inner electrode 4. This results in an etching trench which 

FIG . 2 shows a surge protection component 1 according forms the cavity 11 in the surge protection component 1 . 
to a second illustrative embodiment . The surge protection Depending on the duration of the etching step and on the 

etching solution used , the depth of the etching trench can be component 1 according to the second illustrative embodi 15 set to a desired value . ment differs from the surge protection component 1 shown For the step of etching the inner electrode 4 , the compo in FIG . 1 in that a cavity 11 is provided only between the nent is subjected to an etching solution , for example a 
inner electrode 4 and the first outer electrode 7. The inner solution based on sodium persulfate , sulfuric acid or iron electrode 4 is routed as far as the second lateral face 6 of the ( III ) chloride . The length of the set - back region , which 
main body 2 and accordingly bears on the second outer 20 corresponds to the length of the cavity 11 , can be between 
electrode 10. The second outer electrode 10 and the inner 5 and 20 um , for example . The method can be a wet 
electrode 4 are electrically contacted to each other . The inner chemical etching method . 
electrode 4 is not therefore used as a floating electrode . In a further method step , the outer electrodes 7 , 10 are 
Instead , the same potential lies at the inner electrode 4 as at now applied to the first lateral face 5 and the second lateral 
the second outer electrode 10 . 25 face 6. The outer electrodes 7 , 10 can be generated , for 

The surge protection component 1 according to the sec- example , by the stack shown in FIG . 4 being dipped into a 
ond illustrative embodiment is characterized by a low limit metallization paste and by the metallization paste then being 
voltage . The spark gap here only has to overcome one cavity fired in . Moreover , the metallization paste could be electro 
11 in order to short - circuit the two outer electrode 7 , 10 to plated in order to generate an electroplated layer on the outer 
each other . Therefore , this is possible at a lower voltage than 30 electrode . 
in the first illustrative embodiment . In the method step of applying the outer electrode 7 , 10 , 

In the second illustrative embodiment , outer electrodes 7 , the cavities 11 are encapsulated . Accordingly , in this method 
10 can preferably be used that have the same material as the step , the cavities 11 must also be filled with the gas . This 
inner electrode 4. Here , the inner electrode 4 and the outer results in the surge protection component 1 shown in FIG . 1 . 
electrodes 7 , 10 have copper , for example . FIG . 6 shows the surge protection component 1 after an 
A method for producing the surge protection component alternative etching method has been carried out in which the 

1 according to the first illustrative embodiment is described inner electrode 4 has been etched selectively only on the first 
below with reference to FIGS . 3 to 5 . lateral face 5. In this case , the second lateral face 6 of the 
FIG . 3 shows a printed green sheet 12 from which a main body is masked prior to the etching process . For 

multiplicity of surge protection components 1 are produced . 40 example , the main body 2 can be dipped with the second 
A ceramic layer 3 of the main body 2 is later produced from lateral face 6 into a protective lacquer prior to the etching 
the green sheet 12. Strips of an electrically conductive process . Alternatively , the main body 2 can be dipped only 
material 13 are printed onto the green sheet 12 and from with the first lateral face 5 into an etching solution , such that 
them the inner electrodes 4 of the surge protection compo- the second lateral face 6 does not come into contact with the 
nent 1 are produced . The material 13 can be a copper paste . 45 etching solution and , accordingly , the inner electrode 4 is not 

In order to increase the number of breakdowns before etched on the second lateral face 6. The inner electrode 4 
failure of the surge protection component , it is possible , thus ends flush with the second lateral face 6 and is set back 
instead of a single inner electrode 4 arranged between two from the first lateral face 5 . 
ceramic layers , to use several narrower inner electrodes 4 The surge protection component shown in FIG . 6 has 
lying alongside one another . In this case , instead of the one 50 several inner electrodes 4 arranged over each other , wherein 
strip of copper paste , several strips of copper paste would be a ceramic layer 3 is arranged between two inner electrodes 
applied . In such a configuration of the surge protection 4 in each case . 
component 1 , however , the current capacity of the compo 
nent 1 could decrease . LIST OF REFERENCE SIGNS 

The printed green sheets 12 are now stacked on top of 55 
each other . In the green state , each component 1 can have 1 surge protection component 
one or more printed sheets . To produce a surge protection 2 main body 
component 1 according to the first illustrative embodiment , 3 ceramic layer 
a stack is formed from a printed green sheet and an unprinted 4 inner electrode 
green sheet . To produce an alternative surge protection 60 5 first lateral face 
component 1 with several inner electrodes 4 arranged over 6 second lateral face 
each other in the stacking direction , several printed green 7 first outer electrode 
sheets can be stacked on top of each other . 

After the stacking procedure , the stack of printed green 9 bottom 
sheets 12 is pressed . In a following method step , the green 65 10 second outer electrode 
sheets 12 are singulated along the partition line 14 indicated 11 cavity 
by broken lines in FIG . 3 . 12 green sheet 
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13 electrically conductive material 7. The surge protection component according to claim 1 , 
14 partition line wherein the surge protection component is a surface 
S stacking direction mounted device . 

The invention claimed is : 8. A method for producing a surge protection component , 
1. A surge protection component having a main body 5 having the steps of : 

which has at least one inner electrode arranged between two manufacturing a main body having at least one inner ceramic layers , wherein the at least one inner electrode abuts electrode arranged between two ceramic layers , each of the two ceramic layers , wherein the main body wherein the at least one inner electrode abuts each of 
includes a first lateral face and a second lateral face , wherein the two ceramic layers , wherein the main body includes a first outer electrode covers the first lateral face and a 10 a first lateral face and a second lateral face , wherein a second outer electrode covers the second lateral face , first outer electrode covers the first lateral face and a wherein the at least one inner electrode is set back from 

the first outer electrode , and a first gas - filled cavity is second outer electrode covers the second lateral face ; 
and provided between the at least one inner electrode and 

the first outer electrode , and etching the at least one inner electrode on at least one of 
wherein the at least one inner electrode is set back from the first and second lateral faces of the main body , such 

the second outer electrode , and a second gas - filled that a first gas - filled cavity is formed between the at 
cavity is provided between the at least one inner least one inner electrode and the first outer electrode , 
electrode and the second outer electrode . and wherein the at least one inner electrode is set back 

2. The surge protection component according to claim 1 , 20 from the second outer electrode , and a second gas - filled 
constructed in such a way that the gas arranged in the first cavity is provided between the at least one inner 
and second cavities connects respective ones of the first and electrode and the second outer electrode . 
second outer electrodes conductively to each other by means 9. The method according to claim 8 , further 
of a spark gap and by means of the at least one inner 
electrode when a voltage greater than a breakdown voltage 25 filling the first and second cavities with gas . 
is applied between the first and second outer electrodes . 10. The method according to claim 8 , wherein the at least 

3. The surge protection component according to claim 1 , one inner electrode is etched on the first and second lateral 
wherein the at least one inner electrode has copper or faces that are mutually opposite one another . tungsten . 11. The method according to claim 8 , further having the 4. The surge protection component according to claim 1 , 30 
wherein the first and second outer electrodes have copper or sintering the main body , wherein this step is carried out silver . before the etching of the at least one inner electrode . 5. The surge protection component according to claim 1 , 
wherein the ceramic layers have aluminum oxide , or alumi 12. The method according to claim 8 , wherein the step of 
num oxide with added glass frit , or zirconium oxide . etching the at least one inner electrode is carried out using 

6. The surge protection component according to claim 1 , an etching solution based on sodium persulfate , sulfuric acid 
wherein the main body has a base surface whose side lengths or iron ( III ) chloride . 
each lie in a range of 0.1 mm to 3.0 mm . 

ing the 
step of : 

step of : 
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